Introduction Results
Biparental care is typically essential for the well-being and survival to independence of seabird chicks. Both parents usually participate actively in territorial defense, incubation, and chick care, and the sexes contribute approximately evenly to parental care activities (e.g., Pierotti 198 1 ; Butler and Janes-Butler 1983) . Any initial disparity in reproductive investment can be decreased by, for example, the disproportionate time and effort that males invest in mating activities (Brunton 1988) , or by the more extensive effort of males in the feeding of chicks (Wiggins and Morris 1987) . While this equitability of time investment and joint participation in egg and chick care may characterize "high quality" parents (Burger 1986; Hand 1985) , not all mated pairs exhibit such patterns and neglect of parental duties can carry substantial fitness costs. For example, poor attendance by one Brown noddy chicks were normally attended by at least one parent and were only left alone for brief periods (<30 s) when parents left the nest site to remove egg shells, defaecate, bathe, or drink. Such absences involved short flights out to sea, usually no more than 10 m offshore. However, some chicks were occasionally neglected by both parents for longer periods. In 1986, we recorded 24 instances of joint parental absence from chicks by 10 pairs, with the four most neglectful parents accounting for 15 of the 24 (63%) cases. The mean duration of absence was 32.8 min (SD = 29.5; range, 1-120 min), the mean age of chicks left unattended was 29.9 days (SD = 7.7; n = 24), and the youngest chick left unattended was 13 days old. The sex of the parent that left the chick alone without being relieved was known in 21 of the 24 cases. Males left chicks unattended more --partner in the absence of the other can result in the loss of both frequently than females (males: n = 14; females: n = 7), but the eggs and chicks (Parsons 197 1 ; Morris 1987) . We here present difference was not significant (Xz = 2.3, df = 1).
data that indicate a direct cost of joint parental absence (neglect) During these longer periods of joint parental absence, we of brown noddies (Anous stolidus, Aves: Laridae) from their observed adult brown noddies attack unattended chicks. Ten chick. ' (42%) of the 24 instances of neglect observed in 1986 resulted in
Study area and methods
In 1986 and 1987, we studied the parental behaviour of brown noddy pairs nesting on Cayo Noroeste (18"201N, 65"18'W), an island in the Culebra National Wildlife Refuge 30 km east of Puerto Rico. Throughout the chick brooding period from early June to late July in 1986, and for 3 weeks in June 1987, we observed 15-20 breeding pairs of brown noddies each season from an elevated blind positioned in front of our principal study area. Birds in most study pairs were colour banded (Chardine and Morris 1987) and their sex was known from observations of courtship feeding earlier in the season. In 1986, data on parental attendance with the single chick were obtained during 3-to 4-h periods each day, selected to cover the daylight hours at this location (ca. 05:30-19:OO). In 1987, the research emphasis for the brown noddy work differed from that of the previous year and observations of parental attendance were obtained opportunistically. A total of about 4300 and 900 pair-hours of observation were made in 1986 and 1987, respectively. chick attack on an average of 22.0 min after chicks were left alone by both parents (SD = 21.7 min; range, 5 s -52 min; n = 7). In 1987, we noted unattended chicks and occasional brief attacks on some, but with the exception of the severe attack described below, these were not quantified. Most attacks of unattended chicks were perpetrated by single unbanded adult brown noddies, a1 though occasionally two birds were involved. Our observations of these attacks can be generalized as follows. An unbanded bird (or pair) landed on the ledge when parents were absent, usually within 1 m of an unattended chick, and slowly approached it with frequent pauses along the way. If unchallenged by a returning parent, the unbanded bird continued to approach the chick and ultimately delivered pecks to the exposed head, neck and back, and occasionally pulled lumps of feathers out of the neck and back of the chick. When an adult noddy landed at a nest ledge occupied by parents attending a chick, the resident adult usually chased off the unbanded bird immediately.
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pair in which our research activities (attachment of a radio transmitter to a male on 10 June 1987) caused the male to abandon his mate and the chick. During each of our observation periods over the next 4 days, the female was in constant attendance with the young chick except for short flights (less than 30 s) over the sea. During some of these brief periods of absence, individual or pairs of brown noddy adults landed on or near the ledge but were chased away by the returning female. On the 5th day after male abandonment, the female was absent upon our arrival and a pair of unbanded brown noddies was on the nest ledge. One adult repeatedly pecked the unattended chick (now 5 days old) on the head and body, grabbed it by the wing or leg, and tossed it about on the ledge. During one attack, the chick fell off the ledge and tumbled several meters down the cliff where it died within minutes. Ants and hermit crabs (Coenobita clypeatus) were scavenging on the carcass within 30 min, and it had disappeared by the following morning, likely removed by land crabs (Gecarcinus spp.), which are abundant scavengers on all islands of the Culebra archipelago (F. Schaffner, personal communication). Our last visit to the colony was on 20 June (5 days after the chick's death). The ledge site was now periodically occupied by a pair of unbanded brown noddy adults engaged in nest construction activities (carrying and placement of bits of shell and coral).
On three separate occasions in 1986, we observed a colourbanded, breeding female noddy attack the unattended chick of a neighbour. The females were immediate neighbours from 1985 to 1987, with nest locations separated by a distance of about 0.5 m through a gap between two rocks. Two of the attacks were associated with a single bout of neglect when the chick was 25 days of age; the third occurred 3 days later during another absence by the attending parent. Attacks were not promoted by the unattended chick moving toward or into the nesting area of the female. Rather, the female actively moved toward the chick, attacked it aggressively, and on one occasion, pulled it from a hiding place in nearby vegetation and repeatedly pecked it around the head, neck, and back. The attacking female responded rapidly to departure by the attending parent and began one attack about 5 s after the parent left.
Chicks were capable of free flight at about 42 days of age and were frequently left unattended thereafter; no attacks were ever observed on these older chicks. Ricklefs (1984) noted the extra energy burden on seabird adults during the brooding period when partners must satisfy the nutritional needs of themselves and their new chick while one adult is tied to the nest, brooding the chick. Many tropical and temperate seabirds habitually leave their chick(s) unattended after the brooding period, which allows both parents to forage and feed the chick(s) simultaneously (e.g., Simons 198 1 ; Boersma 1982; Harris 1984; Ricklefs 1984; Schaffner 1988) . The apparent inability of brown noddies on Cayo Noroeste to safely leave their chicks unattended after the initial brooding period contrasts markedly with these patterns. Accordingly, adults suffer the energy burden over the entire chick development period.
Discussion
Young, prebreeding seabirds often return to colonies and "prospect" for nest sites and mates prior to actual breeding (e.g., Porter and Coulson 1987) . Our observation of a lethal attack on an unattended chick by a pair of noddies, and the subsequent occupation of the site by a pair of brown noddies, suggests that the birds were likely prospecting when they attacked the chick.
Other unbanded birds seen attacking unattended chicks may also have been using the tactic to obtain a nest site. The disappearance of eggs or chicks is commonly reported in studies of colonially nesting seabirds and the agents of loss are often unknown. Of 120 chicks that we monitored on Cayo Noroeste in 1986-1987, 9 went missing for no apparent reason (R. D. Morris and J. W. Chardine, unpublished data). The mean age at disappearance was 1 1.4 days (SD = 1 1.1 ; n = 8) and ranged from 1 to 32 days. We suggest that for brown noddies on Cayo Noroeste, constant attendance during chick rearing by at least one parent may be essential to reduce the chances of chick attack and possible loss of both chick and nest site owing to the activities of prospecting birds.
Although conspecific attacks on chicks and active cannibalism are regularly observed in a variety of seabird species (e.g., Fetterolf 1983) , specific noncannibalistic attacks on chicks on their home territory in the absence of parents are not commonly reported. Davis and Dunn ( 1976) observed predation by lesser black-backed gulls (Larus fuscus) on the eggs and chicks of neighbours; most attackers were males and that had recently lost their own eggs or chicks. Attacks by adult herring (Largus argentatus) and western (Larus occidentalis) gulls on conspecific chicks were viewed by Pierotti (1980) as examples of "spiteful" behaviour that reduced the fitness of both actor and recipient. Waltz (1981) considered the attacking and killing of the chicks of others as simple "selfish" behaviour and R. Pierotti (personal communication) now interprets such attacks as attempts by parents who have lost their own chicks to prevent the adoption of alien chicks. For brown noddies on Cayo Noroeste, none of the attacks on chicks appeared to carry significant costs to the perpetrator, but may have ultimately reduced the fitness of a competitor by reducing survival chances of the chick. This applies both to attacks by a resident breeding adult on a neighbouring chick and to attacks by single or paired noddies prospecting for a nest site. In the latter case, such potentially infanticidal attacks may provide the opportunity to gain a nesting ledge and so directly enhance the chances of reproduction in that, or future, seasons. In either case, such behaviour benefits the actor and can be considered "selfish." We are not aware of previous reports of such behaviour in any tern species. backs (Wootton 1976) . However, Wootton (1973) found that
